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* NOTICES * • 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



(57) [Claim(s)] 

[Claim 1] The metal paste characterized by covering an ultra-fine particle with a particle size of 
1000A or less with this organic solvent, and carrying out homogeneity distribution of the front 
face separately into the organic solvent containing one or more sorts of with a carbon numbers 
of five or more alcohols, or the organic solvent containing one or more sorts of organic ester. 
[Claim 2] A metal paste given in the claim (1) said whose metal is the alloy of at least one sort 
of metals, or these metals among silver, gold, nickel, an indium, tin, zinc, titanium, copper, 
chromium, a tantalum, a tungsten, palladium, platinum, iron, cobalt, and silicon. 
[Claim 3] In the approach of collecting the metallic fumes which the metal was evaporated and 
evaporated under the ambient atmosphere which is among a vacuum chamber and sets the 
pressure of inert gas to 10 or less Torrs as an ultrafine particle with a particle size of 1000A or 
less on a cooling surface While evaporating said metal, the steam of the organic solvent 
containing one or more sorts of with a carbon numbers of five or more alcohols or the organic 
solvent containing one or more sorts of organic ester is introduced into said vacuum chamber. 
The manufacture approach of the metal paste characterized by covering the ultrafine particle 
front face of said generated metal with this organic solvent. 

[Claim 4] The manufacture approach of a metal paste given in the claim (3) said whose metal is 
the alloy of at least one sort of metals, or these metals among silver, gold, nickel, an indium, tin, 
zinc, titanium, copper, chromium, a tantalum, a tungsten, palladium, platinum, iron, cobalt, and 
silicon. 



[Translation done.] 



http://www4jpdl.ncipi.go.jp/cgH3inA 2005/06/08 



JP,2561537,B [DETAILED DESCRIPTION] 



1/5 s<— v 



* NOTICES * • 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[Industrial Application] 

This invention relates to the metal paste used for formation of multilayer interconnections, such 
as IC substrate, and the transparence electric conduction film, junction to a metal and a ceramic, 
etc., and its manufacture approach. 
[Description of the Prior Art] 

As the ultra-fine particle used for an above-mentioned metal paste, and a process, a metal is 
evaporated in the decompressed inert gas ambient atmosphere, and the gas evaporation 
collected as an ultrafine particle with a particle size of 1000A or less on the cooling section is 
known well. 

The manufacture approach of the conventional metal paste takes out the ultrafine particle of the 
metal produced by above-mentioned gas evaporation in atmospheric air, and mixes it with an 
organic solvent. That is, if it explains with reference to Fig. 7 , the metal (27) in the end crater 
(6) which is heating the end crater (6) which gets among an evaporation chamber (1) will be 
evaporated, and it will collect as an ultra-fine particle (22) on the cooling plate which introduced 
it into the recovery room (2) and was maintained at low temperature with the cooling agent (13), 
or a filter (21). This ultra-fine particle (12) is taken out in atmospheric air, and it mixes with an 
organic solvent, and considers as a metal paste. 
[Problem(s) to be Solved by the Invention] 

However, since the particle size of an ultra-fine particle is 1000A or less, and particles adhere in 
the manufacture process of an ultra-fine particle, and condensation and the shape-ization of a 
chain arise, in order that Van der Waals force may work strongly, and a particle front face 
oxidizes or it is polluted with the metal paste manufactured by the conventional method, 
dispersibility is bad when mixing with an organic solvent. Moreover, since the particle is not 
separately separated, the consistency of the ultra-fine particle under paste becomes low. That 
is, it was difficult to maintain concentration usable as a metal paste, and distributed stability 
according to Van der Waals force, in the conventional metal paste which has an ultra-fine 
particle with a particle size of 1000A or less, since it is easy to condense ultrafine particles. 
To use a metal paste for multilayer interconnections, such as for example, IC substrate, it is 
necessary to form the pattern which has detailed and uniform conductivity. However, when the 
conventional metal paste is used, there is a particle [Hzing / for Van der Waals force / a 
particle / the shape of a chain ], since dispersibility is bad, formation of a detailed pattern may 
not be good and conductivity may not become homogeneity. Furthermore, in case sintering 
processing of the wiring of a metal paste is carried out, since the particle front face has oxidized, 
an elevated temperature is needed. Or since the grain density under paste is low, shrinkage and 
a crack arise after sintering and conductive homogeneity worsens also at this point again. 
Even if this invention cancels the trouble which the above conventional metal pastes have and 
the particle size of an ultra-fine particle is 1000A or less, it aims at an ultra-fine particle offering 
condensation, the metal paste which is distributed by homogeneity, without the shape of a 
chain-izing, and has neither scaling nor contamination, and its manufacture approach. 
[Means for Solving the Problem] 



http://www4.ipdl. ncipi.gojp/cgi-bin/tran_web^cgi_ejje 



2005/06/08 



JP.2561537.B [DETAILED DESCRIPTION] 



2/5 it 



It is the metal paste characterized by covering an ultra-fine particle with a particle size of 1 000A 
or less with this organic solvent in the front face in the organic solvent with which the metal 
paste of this invention contains one or more sorts of with a carbon numbers of five or more 
alcohols, or the organic solvent containing one or more sorts of organic ester in order to attain 
said purpose, and carrying out homogeneity distribution separately. 

Moreover, a metal is evaporated under the ambient atmosphere which the manufacture approach 
of the metal paste of this invention is among a vacuum chamber, and sets the pressure of inert 
gas to 10 or less Torrs. In the approach of collecting the metallic fumes which evaporated as an 
ultrafine particle with a particle size of 1000A or less on a cooling surface While evaporating said 
metal, the steam of the organic solvent which contains one or more sorts of with a carbon 
numbers of five or more alcohols in said vacuum chamber, or the organic solvent containing one 
or more sorts of organic ester is introduced, and it is characterized by covering the ultrafine 
particle front face of said generated metal with this organic solvent. 

As a metal used by this invention, the alloy of at least one sort of metals or these metals is 
mentioned by the application of a metal paste among silver, gold, nickel, an indium, tin, zinc, 
titanium, copper, chromium, a tantalum, a tungsten, palladium, platinum, iron, cobalt, silicon, etc. 
Moreover, it can choose suitably by the application of the metal to be used or a metal paste that 
what is necessary is just the solvent which contains one or more sorts of the solvent containing 
one or more sorts of with a carbon numbers of five or more alcohols (for example, a terpineol, 
citronellol, a geraniol, phenethyl alcohol), or organic ester (for example, ethyl acetate, methyl 
oleate, butyl acetate, a glyceride) as an organic solvent used by this invention. In addition, the 
suitable organic substance may be added if needed to an organic solvent. 
[Function] 

The metal paste constituted as mentioned above can form a conductive uniform detailed pattern, 
when used for multilayer interconnections, such as for example, IC substrate, and the sintering 
processing of wiring of it is attained at low temperature. 

Moreover, the front face of an ultra-fine particle does not oxidize in the manufacture approach 
of a metal paste, without ultra-fine particles chain-izing even the particle 1000A or less to which 
Van der Waals force commits the front face strongly for a wrap reason with an organic solvent, 
while generating an ultra-fine particle under an inert gas ambient atmosphere. 
[The example of fruit ] 

Hereafter, an example is explained with reference to a drawing. 
(The 1 st example) 

Fig. 1 is a cross section of the equipment which manufactures the metal paste of the 1st 
example of this invention. Where a bulb (3) and a bulb (4) are closed, it exhausted with the 
vacuum pump (not shown) from the bulb (5), and the pressure of an evaporation chamber (1) and 
a recovery room (2) was lowered to 10-6Torr. Subsequently, the exhaust air from a bulb (5) was 
continued having opened the bulb (3) and introducing gaseous helium into an evaporation 
chamber (1), and the interior was maintained at gaseous helium #* 1Torr. Opening a bulb (4) and 
introducing the steam (10) of alpha-terpineol into a recovery room (2), the copper (Cu) in the 
crucible (6) installed all over the evaporation chamber (1) and (7) were heated with high- 
frequency-induction-heating equipment (8), and the copper steam (9) was generated. A copper 
steam (9) is transported to a recovery room (2) from an evaporation chamber (1) according to 
the flow of exhaust air. Condense a copper steam in this flow, become a copper ultrafine particle, 
and it is mixed with alpha-terpineol steam (10) at a recovery room (2). It became the copper 
ultrafine particle (12) which it was covered with the cooling agent (13) by the thin film (14) of 
alpha-terpineol, and was stabilized on the cooling plate (1 1) maintained at low temperature with 
it, and deposited, the place which collected these and was observed with the transmission 
electron microscope — a copper particle — condensation, and it may be isolated in alpha- 
terpineol, and is distributing. [ the shape of a chain ] Since a copper ultrafine particle is often 
mixed with alpha-terpineol steam, this is considered because it will be wrapped in alpha-terpineol 
in the shape of film before particles join, the acquired transmission electron microscope 
photograph — the — it is shown in 2A Fig. 

The shape of a chain-izing [ not only / the ultrafine particle ], but a copper ultrafine particle is 
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isolated in a solvent and it is distributing it to high density so that this photograph may show. 
The configuration of a particle has gathered well in the globular form, and particle size is an 
average of 200A. 

The copper ultrafine particles obtained by the conventional method which does not introduce 
alpha-terpineol steam for a comparison were collected in atmospheric air, it mixed with alpha- 
terpineol, and the metal paste was produced, the microphotography which observed this 
comparison sample with the transmission electron microscope similarly — the — it is shown in 
2B Fig. All have almost joined the copper grain child in the shape of a chain, and that distribution 
is very uneven to the top where the distributed consistency as the whole is low so that this 
photograph may show. 

Using the copper paste produced with the approach and conventional method of this example, 
respectively, the circuit pattern of 3-micrometer width of face was formed on the alumina 
substrate, and it sintered in the simple gas ambient atmosphere. The change to the sintering 
temperature of the specific resistance of the wiring is shown in Fig. 3 . At the sintering 
temperature of 400 degrees C or less, since the paste of specific resistance of this invention is 
more expensive, this is considered because each copper grain child was wrapped with the 
solvent and isolated. Although what is conventionally depended on a paste will not carry out the 
deer fall of the specific resistance little by little if sintering temperature becomes still higher, 
with the paste of this invention, it falls rapidly from 400 degrees C, and it is shown that the 
eburnation of the copper grain child under paste and sintering progressed quickly. Since the 
copper grain child exists in high density upwards from the first during a paste and this does not 
have a chain-like particle, it is considered to be because for sintering to start [ that the 
eburnation by sintering progresses quickly, and ] at low temperature since each particle front 
face has not oxidized further. 

Therefore, what needed to raise sintering temperature by the paste to 800 degrees C 
conventionally comes out enough at 500 degrees C with the copper paste of this example, and 
this Fig. 3 shows a certain thing. 

Moreover, in the paste of this example, neither shrinkage nor a crack produced after sintering. 
(The 2nd example) 

Using the same equipment as the 1st example, the indium (In) was evaporated under the 
conditions of helium pressure 0.5Torr, the methyl oleate steam was introduced as an organic 
solvent, and the indium paste was produced. Furthermore, tin (Sn) was used instead of the 
indium on the same conditions, and the tin paste was created. The mean particle diameter of the 
metal particles under paste was 100A and 70A, respectively. What mixed these indium pastes 
and tin pastes at a rate of 95 to 5 by the weight ratio was applied by 5-micrometer thickness on 
the glass substrate, was sintered in atmospheric air, and the transparence conducting film was 
obtained, the result of having measured the light transmittance to sintering temperature, and 
electrical resistivity about both the paste by this example, and the indium-tin paste by the 
conventional method — the — the [ 4A Fig. and ] — it is shown in 4B Fig. Light transmittance 
and the conductivity of the film using the paste by this example are better than the conventional 
thing so that clearly from these drawings. Moreover, the film by this example is more precise 
than the conventional thing, and also had neither a pinhole nor a crack. 
(The 3rd example) 

Using the same equipment as the 1st example, titanium (Ti) was evaporated under the conditions 
of helium pressure 0.8Torr, the butyl-acetate steam was introduced as an organic solvent, and 
the titanium paste was produced. The mean particle diameter of the titanium particle under 
paste was about 120A. this titanium paste (17) — the — as shown in 5A Fig., it inserted 
between fully stabilized zirconia (15) and stainless steel (16), sintered, and joined, the result of 
having measured the tensile strength of the junction paste to virtual junction temperature about 
what joined fully stabilized zirconia and a stainless steel rod similarly using the titanium paste by 
the conventional method, and junction by this example — the — it is shown in 5B Fig. When the 
paste by this example is used so that clearly from this drawing, strong bonding strength is 
obtained. 

(The 4th example) 
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Using the same- equipment as the 1 st example, silver (Ag) was evaporated under the conditions 
of helium pressure 0.5Torr f the mixed steam of a linolic acid glyceride, the Reno Laing acid 
glyceride, and an oleic acid glyceride was introduced as an organic solvent, and the silver paste 
was produced. The mixed steam of the above and an organic solvent was respectively put into 
another container, was heated, it adjusted solution temperature so that it might become the 
predetermined amount of steams, and after mixing in piping which heated this, it introduced it 
into the recovery room (2) from the bulb (4). The silver granule child's mean particle diameter of 
the obtained silver paste was 60A. Since the mixed solvent was furthermore used, even when 
long duration sealing was carried out and the obtained silver paste was left under a 
comparatively high temperature environment, a silver granule child's condensation was not 
produced, the case where it is left for example, in 60-degree-C thermostat for 168 hours — 
condensation — being generated — — high stability was shown. 
(The 5th example) 

Using the same equipment as the 1st example, platinum (Pt) was evaporated under the 
conditions of helium pressure O.STorr, citronellol, a geraniol, phenethyl alcohol, and the mixed 
steam of a nerol were introduced as an organic solvent, and the platinum paste was produced. 
The mixed steam of the above and an organic solvent was introduced by the same approach as 
the 4th example. The mean particle diameter of the platinum particle of the obtained platinum 
paste was 80A. 
(The 6th example) 

It ##(ed) with the 1st example, and using equipment, palladium (Pd) was evaporated under the 
conditions of helium pressure 0.5Torr, the mixed steam of methyl oleate and a surface active 
agent of a certain kind was introduced as an organic solvent, and the palladium paste was 
produced. The mixed steam of the above and an organic solvent was **(ed) with the 4th 
example, and was introduced in the direction. The mean particle diameter of the palladium 
particle of the obtained palladium paste was 60A. Since a surfactant is furthermore included, the 
wettability of the paste of a up to [ a glass substrate ] has been improved, and high distributed 
stability was also shown. 

As mentioned above, of course based on the technical thought of this invention, various 
deformation is possible for this invention, although each example of this invention was explained, 
without being limited to this. 

for example, — although the bulb for exhaust air (5) was prepared in the recovery room (2) and 
the evaporation chamber (1) and the recovery room (2) were exhausted together in the example 
— an evaporation chamber (1) and a recovery room (2) — the bulb for exhaust air may be 
prepared in both, and you may exhaust separately. In that case, it is necessary to make the 
recovery room (2) into low voltage so that metallic fumes may be transported to a recovery 
room (2) by differential pressure from an evaporation chamber (1). 

Although the cooling plate (1 1) for collecting ultra-fine particles is formed in the recovery room 
(2) in the example, the whole recovery room (2) is cooled without using a cooling filter instead or 
preparing these, and you may make it collect on an internal surface. 

Or although the evaporation chamber (1) and the recovery room (2) were independently prepared 
in the example, while a vacuum chamber (18) is set only to one as shown in Fig. 6 , and carrying 
out heating evaporation of the metal in it, an organic solvent steam may be introduced, and they 
may be collected on the cooling wall surface (19) of a vacuum chamber (18) again. 
Silver, gold, nickel, zinc, chromium, a tantalum, a tungsten, palladium, platinum, iron, cobalt, and 
silicon are sufficient as the metal used in addition to copper, an indium, tin, and titanium, and 
those alloys are sufficient as it. 

Although the magnitude of the metal particles which deposit is controllable by the pressure of 
inert gas, metaled vapor pressure, evaporation temperature, etc., the range of 1 000A or less is 
suitable. It is because formation of a minute pattern will worsen when it uses for a circuit 
pattern, for example if it becomes 1000A or more. Moreover, it is also because a degree of 
sintering worsens, therefore resistance becomes high, when it sinters. In the invention in this 
application, since particle size can isolate for it and generate a particle with a magnitude of 
1000A or less, these faults are canceled. According to the service condition of the metal to be 
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used, one or more sorts can be used out of with a carbon numbers of five or more alcohols or 
organic ester besides what was used in the steamy example as an organic solvent, choosing 
suitably. As an approach of evaporating a metal, the resistance heating usually used by the gas 
evaporation other than induction heating of an example, electron beam heating, laser HIMU 
heating, or the sputtering method can be used. 

Moreover, as a controlled atmosphere, the inert gas other than helium, such as an argon, is used. 
[Effect of the Invention] 

Since this invention has the above composition, the metal paste distributed to high density is 
obtained uniformly [ without the shape of a chain-izing / an ultra-fine particle without scaling ]. 
Therefore, a detailed pattern can be formed if this is used for wiring of for example, IC substrate. 
Moreover, since there is no scaling, it can sinter at low temperature, therefore heat distortion is 
also small. Since the ultra-fine particle is distributing to high density, the variation when sintering 
is small and does not produce a crack further again, either. Moreover, if the metal paste of this 
invention is used as a transparence conducting film, in case light transmittance and conductivity 
will be good, the precise film without a pinhole or a crack will be obtained and it will be further 
used for junction to fully stabilized zirconia and stainless steel, the effectiveness that strong 
bond strength is obtained can also be done so. 



[Translation done.] 
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□ BLURRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 



LI COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 

□ LINES OR MARKS ON ORIGINAL DOCUMENT 

□ REFERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: 

IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



BEST AVAILABLE IMAGES 




